Inhibition of nitric oxide synthesis reduces coronary blood flow response but does not increase cardiac contractile response to beta-adrenergic stimulation in normal dogs.
Whether the nitric oxide (NO) system constitutively present in the normal myocardium and resistance coronary vessels regulates basal cardiac contractility and coronary blood flow (CBF), as well as their responses to beta-adrenergic stimulation in intact heart, remains controversial. We examined the effects of low and high doses of NG-nitro-L-arginine methyl ester (L-NAME) (10 and 100 mu g/kg/min for 10 min), an NO synthase inhibitor, as well as D-enantiomer administered into left circumflex (LCX) artery on responses of left ventricular (LV) dP/dt, regional wall thickening in LCX region and LCX blood flow to graded intracoronary doses of isoproterenol (ISO 0.002-0.016 mu g/kg/min) in normal dogs. Intracoronary L-NAME, which was associated with dose-related reductions in acetylcholine (ACh)-induced coronary vasodilation, significantly reduced baseline LCX blood flow and its response to ISO. However, L-NAME did not change baseline LV contractility as assessed by LV dP/dt and regional wall thickening, nor did it increase its response to ISO. D-Enantiomer was ineffective in reducing baseline LCX blood flow as well as its response to ISO. These results indicate that constitutive NO formation in the vasculature contributes to basal coronary vascular tone as well as resistance adjustments during beta-adrenergic stimulation. However, NO formation in the normal myocardium did not influence basal cardiac contractility; nor did it increase cardiac response to beta-adrenergic stimulation.